Glass fiber composite laminates have competitive properties than monotonic material for their superior mechanical strength. Lab joints in composite structure are of great importance in aerospace and aircraft industry. Therefore, lab joints' strength and failure of composite laminates structure are experimentally investigated. 
Introduction
Structure of Composite laminates is nowadays having a competitive availability in a lot of applications especially in aerospace, aircraft and Marian industry.
Mechanical and fracture properties and joining are main problems facing widespread of such material.
Mohammed et al. [1] measured experimentally and numerically the bearing strength of composite GLARE. It measured the bearing strength using single row lab joints while finite element analysis is built to simulate the bearing test.
Mohammed et al. [2] analytically measured fracture toughness of composite laminates quasi-brittle or multilayers laminates form fracture toughness of one direction layer laminates. The model was in good agreement with the experimental model. Many researchers studied and examined the behavior of fastener joints and their effect on specimen geometry and fiber orientation [3] [4].
Xiao and Ishikawa [5] studied mechanical and fracture properties of fastened composite joints. They investigate the polymer matrix cracking of the bearing strength performance. They summarized that failure due to compressive damage involved four stages; damage initiation; damage growth and structural fracture.
These damage criteria lead to the experimentally obtained failure modes; fiber micro-buckling; matrix cracking; delamination and out of plane shear cracks.
Xiao and Ishikawa [6] analytically and numerically studied the bearing failure and performance of bolted composite joints. They used the finite element progressive damage model. Their results were in good agreement with the experimental data. Hung and Chang [7] extracted a two-dimension accumulation damage model to study effect of clamping pressure and lateral constraint on composite bolted joint.
Camanho et al. [4] investigated the effect of finger tight washer on the damage mechanism of double lab joint. It was concluded that there were four failure modes. These modes are fiber fracture, delamination at loaded hole, matrix cracks and fiber microbuckling. Mohammed et al. [8] used X-FEM procedures to simulate the nominal strength of size effect glass fiber composite laminates; these results were in a good agreement with the experimental results.
The object of the present study is to measure fracture toughness for structure of glass fiber composite laminates using two different specimen standard Compact tensions for cross ply laminates of [0/90] 2s stacking sequence and center cracked plate for woven and quasi-brittle laminates of [0/60/90] s stacking sequence. Also, it is aimed to find the bearing strength of lab joint manufactured from those types of this material with single and double rows bolts.
Material and Manufacturing
The manufacturing technique of the laminate composite structure is complicated and varied. It selects the more economic cheapest easy technique which is known as wet hand layup technique proposed by [9] [10] . The method can be summarized as follows: two plates of glass are used; one of them is put asa base and coated using release agent as wax; then a layer of epoxy which has the mechanical characteristic shown in Table 1 is spread over the glass plate with wax.
Then a layer of glass fiber is lied over and is impregnated with epoxy resin. Then an epoxy layer is spread over then a glass fiber layers and son on till finished all the laminates layer with its stacking sequences direction as shown in Figure 1 
Mechanical Properties

Tensile Strength
Tension test is carried out on all glass fiber reinforced epoxy laminates according to ASTM D3039 tests standards [14] . The tensile specimen is of the dimension shown in Figure 2 . All tests are carried out at a universal testing machine (Model Machine WDW-100) of normal load capacity 200 kN and at a controlled speed of 2 mm/min. The test specimens are unnotched to determine the unnotched tensile strength. The unidirectional laminates [0] 8s is used to find the lamina elastic constant according to that in [10] . The elastic content obtained from these types of laminates is illustrated in Table 2 . 
Fracture Toughness Test
Fracture toughness measuring has a marked intensity in composite laminates application. Fracture toughness of material is considered a crack resistance parameter. Fracture toughness tests are carried out using two stander specimen shape namely as; compact tension (CT) and center crack plate tension specimens. The Compact tension specimen is performed with dimension shown in 
Bearing Strength
Joining of composite structure members is a design complicated problem, this can be due to the joint passes through geometry of structure and material discontinuity [1] . The double lab joint testing set up which is shown in Figure 4 is manufactured for purpose of double lab joint bearing strength measuring. The test device contains three steel plates, two of them for holding the specimens with bolts and the other one is loading plate member. The composite specimens The test is performed at universal testing machine ((model WDW-100) of load capacity (200 kN), at cross head speed is 2 mm/min. The set up shown in Figure 4 is gripped in the machine Jaws. Bearing strength is defined as the bearing load when pin relative displacement is deformed to (4%) the pin diameter [1] . The average bearing strength, is expressed as [5] :
Whereas, ultimate bearing strength is expressed as:
(P max ) is the maximum load, N, (P 4% ) is the bearing load, N, (d) is the pin diameter, mm, (t) is thickness of specimen, mm. Figure 7 illustrates load-displacement curves of compact tension test for cross ply laminates [0/90] 2s , the point of fracture load is selected to be the point of intersection of 5% lower than the initial P − δ curve (the 5% secant line) according to ASTM D 5045 [16] stander test method. The average fracture loads (P Q ) value at 5% secant obtained from curves of cross ply panels is (1407.34 N), and the value of crack length (a) measured from cross ply [0/90] 2s panels is approximately (0.9 mm) then substituting these results into Equations (3) and (4). 
Result and Discussion
Un-Notch Tensile Strength
Fracture Toughness Test
Results of calculating the values of the average fracture toughness (K IC ) are shown in Table 3 with standard deviation. and there is fiber bridging in laminates facings onto [0/90] 2s panels core specimen but fiber of cross ply laminates panels is very weak so that observed from Figure 8 and results in Table 3 , that laminates facings give the cross-ply panels higher fracture properties. 
The curve obtained from a compact specimen has a longer length compared to one obtained from center cracked specimen, because the gradient of (K) stress intensity factor (K) in a compact specimen is decreasing whereas the gradient of (K) in center cracked specimen is increasing [18] . So, that, the stress intensity factor (K) for compact tension using for mechanical design and the stress intensity factor (K) for center cracked using for standard of material. higher than that of single row for all testing specimens with each stacking sequences as shown in Figures 14-16 . This is can be results of increasing load which means that the designer needs to take the types of lab joint into account to make the laminates material withstand the excess load of the bearing bolts.
Modes of failure is tension mode and tearing for all specimens with fiber breaking and matrix cracking as shown in Figure 17 and Figure 18 . 
Conclusion
Glass fiber composite laminates of varying stacking sequence are manufactured with good compatibility and cheapest cost using hand layup technique. Fracture toughness of the composite laminates is measured using compact tension and center crack plate specimens. The measured fracture toughness illustrates that cross-ply laminates have increasing fracture toughness. The bearing strength for lab joints of composite laminates is measured for single and double rows bolts; it is measured that specimen with double rows needs extra load to withstand the action of the two-bearing induced through the material joints.
